Background: A short, practical, and validated quality of life (QoL) scale for hemifacial spasm (HFS) is not currently available. Objectives: To examine the reliability and validity of a short self-rating scale (HFS-7) by comparing HFS patients with healthy controls. We also evaluated the correlation of HFS-7 with the physical and mental domains of SF-36, a generic QoL scale. Methods: Seven self-rating items (HFS-7) were administered to HFS patients and healthy controls. In addition, HFS patients answered the SF-36 questionnaire. The validity and reliability of HFS-7 were analysed and correlation between HFS-7 and SF-36 examined. Results: A total of 178 subjects were enrolled in the study, including 85 HFS patients with mean age of 54.8 (SD 11.0) years, of whom 52 (61.2%) were women, and 93 controls with mean age of 51.4 (SD 10.0) years, of whom 59 (63.4%) were women. The test-retest intraclass correlation coefficient for the seven items was between 0.75 and 0.90 and Cronbach's coefficient of reliability for the HFS-7 scale was 0.88. Every item in HFS-7 discriminated between disease and controls (p,0.0001). The HFS-7 summary index correlated with the SF-36 summary score (Spearman's correlation r = 20.28, p = 0.009), in particular the mental health summary score (r = 20.416, p,0.0001) and the emotional domain (r = 20.466, p,0.00001). Conclusion: HFS-7 could prove useful as a simple clinical tool to assess and monitor QoL measures in HFS patients.
H emifacial spasm (HFS) is the involuntary contractions of the facial muscles innervated by the ipsilateral facial nerve, 1 2 and is commonly due to an underlying neurovascular compression of the root exit zone of the facial nerve. 3 4 Botulinum toxin provides an effective medical treatment. 5 Since HFS is a chronic condition that affects the facial muscles, it frequently leads to social embarrassment. In severe cases, the symptoms can affect vision, speech, and mental concentration. Such problems invariably impact on the patient's perception and satisfaction with various aspects of their life. 6 7 Quality of life (QoL) is an important outcome measure in chronic diseases since it is a predictor of morbidity and mortality. 8 QoL evaluation for HFS has been unsatisfactory as validated disease specific scales that measure domains of QoL of importance to HFS patients are lacking. Since HFS patients frequently suffer from emotional and related mental problems rather than physical disability because of the nature of their illness, generic QoL scales may not capture the full impact of HFS on subjects' QoL. In a previous study, we demonstrated some good psychometric properties of a 30 item QoL questionnaire for HFS patients. Some of the items examined were sensitive to response to botulinum toxin treatment. 9 However, the questionnaire had a number of shortcomings: it was too lengthy, not all the items correlated with clinical severity or were sensitive to treatment response, and its discriminant validity between patients and controls and its correlation with a generic QoL scale were not examined.
To address these issues, we examined the reliability and validity of a short self-rating scale (HFS-7) by comparing HFS patients and healthy controls. We also evaluated the correlation of HFS-7 with the physical and mental domains of SF-36, a generic QoL scale. 10 
METHODS
A total of 178 subjects including HFS patients and controls were recruited for this cross sectional validation study.
Patient selection
Eighty five consecutive patients in a tertiary referral centre diagnosed as having HFS by a movement disorder specialist using standardised clinical criteria 1 2 were included. The following were the inclusion criteria: (a) a clinical diagnosis of primary HFS; and (b) no evidence of cognitive dysfunction based on a Mini-Mental State Examination. Those patients with chronic debilitating or life threatening diseases (such as organ failure or metastatic malignancies) or other movement disorders (such as blepharospasm or parkinsonism) were excluded. Seventy of the patients had previously participated in our earlier evaluation of the 30 item questionnaire. 9 Control selection Ninety three healthy controls (patients' spouses and healthy volunteers recruited from outpatient clinics) matched for age, gender, and race, and with no significant medical history consented to answer the HFS-7 anonymously. The controls were healthy volunteers with no medical illnesses requiring medication and no evidence of HFS on examination. These controls were informed that their responses would be compared to those of patients with involuntary facial spasms. The institutional ethics committee approved the work.
HFS-7 questionnaire
The selection of items for HFS-7 (table 1) was based on our previous study of a 30 item questionnaire. 9 These seven items (in the English language) were from the domains mobility, activities of daily living, emotional well-being, and stigma. Six of the seven items were selected from 10 items which, based on our statistical analysis in a previous study, have been shown to be most sensitive to response to botulinum toxin injection in our HFS patients. 9 These items, together with the seventh item ''difficulty in reading'', were also considered to be important by our patients, based on our previous clinical interviews. 9 All the items were scored on a five point scale ranging from 0 (''never'') to 4 (''always''). Patients were asked to answer the self-rating questions on two separate occasions (2-3 week interval) in the outpatient clinic. The answers to the questions were based on how the patients felt 2-3 weeks prior to the date of the test. In addition, all patients also answered the SF-36 questionnaire, a generic QoL scale. 9 
SF-36 questionnaire
This widely used validated questionnaire has 36 items. 10 It covers eight domains broadly divided into physical health (physical functioning, physical role, bodily pain, and general health) and mental health (vitality, social functioning, emotional role, and mental health). We have validated the SF-36 in our population in a previous community based survey (n = 5503).
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Assessment of severity of HFS The severity of HFS in the patients was rated based on a five point scale (0: normal, 1: slight disability, 2: moderate disability, no functional impairment, 3: moderate disability, has functional impairment, and 4: severely incapacitated) by a movement disorder neurologist blinded to the scores on the HFS-7 and SF-36.
Collection of data
The physicians' assessment and the patients' self-rating scores were collected and entered into the computer database independently. Statistical analysis was carried out only after all data of the study subjects had been collected.
Statistical analysis
Internal consistency of each subscale was measured using Cronbach's a coefficient. We assessed the test-retest reliability of each item of the HFS-7 by calculating the intraclass correlation coefficient (ICC). Cronbach's a and ICC 12 greater than 0.7 would be regarded as indicating good reliability. Landis and Koch 12 derived a kappa-type statistic (k) and classified the strength of agreement as substantial and perfect for k in the ranges (0.61-0.80) and (0.81-1.00), respectively. As ICC and k are analogous, we decided on the cut off of 0.7. Correlation of severity of HFS with the questionnaire was measured using Spearman's rank correlation coefficient. The rating scores for the items being on a five point scale were ordinal and thus non-parametric tests were deemed more suitable. All the correlations reported as significant were linear and each Spearman's correlation coefficient was very close to the corresponding Pearson correlation coefficient.
Median and interquartile range (25th and 75th percentile) summary statistics for the item scores of HFS-7 were presented for HFS patients and controls, and the scores for the two groups were compared using the Mann-Whitney test.
A summary index (SI) ranging from 0 to 100 was created for the seven questions of the HFS-7. This SI was calculated as follows: HFS-7 SI = sum of scores of the seven questions6100/maximum score per question multiplied by 7. The mean of the physical health and mental health domain scores of SF-36 was also calculated. We referred to this mean score with a range of 0-100 as the SF-36 physical or mental SI. The physical health domains of SF-36 were physical functioning, physical role, bodily pain, and general health. The mental health domains were vitality, social functioning, emotional role, and mental health. We analysed the following correlations: HFS-7 SI with the overall SF-36 SI; HFS-7 SI with SF-36 physical health SI and SF-36 emotional health SI; mental health items (items 4-6) of HFS-7 with SF-36 mental health domains; and physical health items of HFS-7 (items 1-3) with the physical health domains of SF-36. Sixteen comparisons were investigated for the purpose of correlating mental items of HFS-7 with mental domains of SF-36. Thus we adjusted for multiple comparisons by testing each correlation at p,0.003. SPSS for Windows version 10.1 was used for data analysis.
RESULTS
The 178 subjects comprised 85 HFS patients with a mean age of 54.8 (SD 11.0) years and including 52 (61.2%) women, and 93 controls with mean age of 51.4 (SD 10.0) years and including 59 (63.4%) women (table 1). The majority of HFS patients had left-sided symptoms, with a mean duration of symptoms of 3.8 (SD 3.0) years (range 0.5-15). The mean stage of severity of HFS was 2.5 (SD 0.6) (range 1-4).
The response rate for the questionnaire survey was 100%. The ICC for each of the seven items was between 0.75 and 0.90 and Cronbach's a was 0.88 (table 2) . Each of the seven items in HFS-7 discriminated between disease and controls (table 3). The proportion of HFS patients who reached the ceiling and floor effect for the seven items is given in table 3. There was a positive correlation of severity with HFS-7 SI (r = 0.319, p = 0.003).
A good functional outcome is indicated by a high score for the SF-36 but by a low score for the HFS-7. We showed that the HFS-7 SI correlated with the SF-36 summary score (mean of the physical health and mental health score) (r = 20.28, p = 0.009). Subset analysis demonstrated that there was robust association of the HFS-7 SI with the SF-36 mean mental health SI (r = 20.416, p,0.0001). This was particularly true for the domains of social functioning (r = 20.260, p = 0.017), emotional role (r = 20.466, p,0.0001), and (table 4) . However, the physical health items 1, 2, and 3 of HFS-7 did not correlate with the physical domains of SF-36. The distribution of scores for each item of HFS-7 and HFS-7 SI by severity of HFS is summarised in table 5. The scores for the items and SI increased with worsening severity of HFS. Linear trends were observed for all the significant correlations in the study.
DISCUSSION
Validated health related QoL scales frequently employed for other neurological diseases can not be reliably applied to HFS. This is because the physical problems of HFS are frequently limited to visual impairment, and emotional distress and fear of social stigmatisation are the primary causes of patients' perception of poor QoL. 9 Generic QoL scales generally give limited importance to these specific features of HFS. 6 Therefore, if generic questionnaires are used, HFS patients could be answering irrelevant questions that may not be sensitive to changes in outcome. Ideally, an HFS specific QoL scale should be short and concise and possess psychometric properties of validity, reliability, and high sensitivity for detecting changes. 6 7 The reliability of the questionnaire is measured by examining internal consistency and test-retest variability.
In our earlier study, we developed a broad and encompassing range of 30 self-rating questions based on in-depth interviews with HFS patients and their family members who highlighted their particular health concerns. 9 While we demonstrated that the overall questionnaire had some good psychometric properties, we found that a number of the items had high ceiling values and were not sensitive enough to clinical response. 9 Furthermore, most patients found the questionnaire too lengthy. Hence we selected from the original questionnaire seven items (HFS-7) which covered the important domains as perceived by our patients, 9 were at the same time significantly correlated with the severity of HFS, and were sensitive to a change in clinical response to IQR, interquartile range (25th percentile, 75th percentile). % reaching ceiling: % reaching a score of 0, best functional status; % reaching floor: % reaching a score of 4, the worst functional status. Only two HFS patients had slight disability and none were normal. Data for these two grades of severity are not displayed in the table. The sample size was less for item 1 because non-drivers and those who did not drive during the 2-3 weeks prior to answering the questionnaire, did not respond to the question.
botulinum toxin treatment. To address content validity, HFS-7 comprised predominantly of items related to social stigma and emotional problems. In addition, items in domains of activities of daily living and mobility, such as reading, watching television, and driving, were included. Using a case control methodology in this present study, we demonstrated that HFS-7 has discriminating power to differentiate HFS patients from healthy subjects since there were highly significant differences in the response to all seven items between HFS patients and controls. In addition, there was a good correlation of the HFS-7 SI with the overall SF-36 SI, and in particular the SF-36 mental health SI. Specifically, there was correlation of HFS-7 SI with the emotional and, to a lesser extend, the social functioning and mental health domains. The four mental health items of HFS-7 also showed correlation with the SF-36 mental health domains. However, there was a lack of association of the physical items of HFS-7 with the physical health domains of SF-36. This was not surprising as physical problems specific to HFS patients, such as having difficulty in reading and watching television, were not measured in SF-36. Hence development of a disease specific QoL scale for HFS is of clinical importance.
We also demonstrated that a low proportion of patients (12-21%) for five of the seven items reached the ceiling value. Lastly, we replicated our earlier finding 9 that these items have good internal consistency (Cronbach's a.0.75) and test-retest reliability (ICC.0.75). There was a significant positive correlation of most of the subscale scores with the severity of HFS.
Our study has some potential limitations. While we demonstrated validity of HFS-7, cautious interpretation regarding the correlation with SF-36 is advised. In the absence of a real gold standard measure, perhaps comparison with SF-36 is not strictly necessary. However, the moderate correlation coefficients we demonstrated suggest that there is at least some degree of association of our QoL scale with SF-36, a widely used and validated general health related QoL instrument. The scores in HFS-7 were not intended to be used as a diagnostic tool and hence the absolute scores may have limited clinical utility.
In conclusion, this is the first demonstration (to our knowledge) of good discriminant validity of a short and simple QoL scale (HFS-7) covering the important problems specific to HFS. There was correlation of HFS-7 with the mental health component of the generic SF-36 scale. We have also demonstrated reliability of the items in HFS-7. Hence we suggest that the scale could prove useful as a simple clinical tool to assess and monitor QoL measures in HFS patients.
